Thaliporphine ameliorates cardiac depression in endotoxemic rats through attenuating TLR4 signaling in the downstream of TAK-1 phosphorylation and NF-κB signaling.
Thaliporphine was found to ameliorate endotoxin-induced circulatory failure and mortality in rodents. The aims of the present study were to assess whether thaliporphine could improve cardiac function in endotoxemic rats and to investigate the underlying mechanisms. Cardiac function was evaluated by pressure-volume loop analysis in pentobarbital-anesthetized rats 24 h after intravenous injection of lipopolysaccharide (LPS) (4 mg/kg) with or without thaliporphine (1 mg/kg, iv). The intracellular Ca(2+) transients, nitric oxide (NO), and reactive oxygen species (ROS) in enzymatically isolated ventricular cells were measured by fluorescent indicators. Western blotting was used to analyze the change of protein expression in response to LPS with or without thaliporphine in rat ventricle, H9C2 and Raw264.7 cells. Cardiac depression was found to coincide with the decreased intracellular Ca(2+) transients and the increased expression of nitrotyrosine on SERCA2 in rat ventricles after 24-h endotoxemia. Thaliporphine decreased intracellular NO and ROS level in ventricular cells and the nitrosylation of SERCA2, which resulted in recovering the functional properties of intracellular Ca(2+) handling and cardiac contraction. In H9C2 cells, LPS-induced nuclear translocation of nuclear factor kappa B (NF-κB) could be attenuated by thaliporphine. In Raw264.7 cells, thaliporphine attenuated LPS-induced TAK-1 phosphorylation and IκBα degradation in association with the inhibition of inducible nitric oxide synthase (iNOS) and tumor necrosis factor alpha (TNF-α) expression and the production of NO and ROS. In conclusion, thaliporphine ameliorates LPS-induced cardiac depression through attenuating TLR4 signaling in the downstream of TAK-1 phosphorylation and NF-κB signaling in both cardiomyocytes and macrophage to prevent cardiac SERCA2 from nitrosylation by peroxynitrite via decreasing iNOS and TNF-α expression.